WHAT IS CLAIMED IS: 

1 . A sensor comprising: 

a ferrule, the ferrule having a bore formed therein, the ferrule having a face, 
the face having a pit formed therein, the pit having a wider diameter than a 
5 diameter of the bore, the bore intersecting the pit; 

a diaphragm attached to the ferrule such that it extends over the pit, the 
diaphragm having an inside reflecting surface facing the pit; and 

a fiber disposed within the bore, an end of the optical fiber and the inside 
reflecting surface of the diaphragm being spaced apart to form a Fabry-Perot 
1 0 cavity. 

2. The sensor of Claim 1, wherein the fiber is welded to the ferrule along a 
portion of the fiber that is disposed within the bore. 

3. The sensor of Claim 1, wherein the fiber is welded to the ferrule along 
an entire length of the fiber that is disposed within the bore. 

15 4. The sensor of Claim 1, wherein the diaphragm is welded to the ferrule. 

5. The sensor of Claim 1, wherein a partial vacuum exists in the pit. 

6. The sensor of Claim 1, wherein the fiber is attached to the ferrule using 
solder glass. 

7. The sensor of Claim 1, wherein the fiber is attached to the ferrule using 
20 spin-on-glass. 

8. The sensor of Claim 1, wherein the fiber is attached to the ferrule using 

sol-gel. 

9. The sensor of Claim 1, wherein the fiber is attached to the ferrule 
using a glass sealant. 
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10. The sensor of Claim 1, wherein the diaphragm is disc-shaped and has a 
circumference approximately equal to the circumferences of the ferrule. 

1 1 . The sensor of Claim 1, wherein the ferrule comprises a crystal material. 

12. The sensor of Claim 1, wherein the ferrule comprises a glass. 

13. The sensor of Claim 1, wherein the ferrule comprises silica. 

14. A method for forming a sensor comprising the steps of: 

forming a pit in a face of a ferrule, the ferrule having a bore formed therein, 
the pit being formed such that it intersects the bore; 

attaching a diaphragm to the ferrule such that it extends over the pit, the 
diaphragm having an inside reflecting surface facing the pit; 

disposing a fiber within the bore; and 

attaching the fiber to the ferrule, an end of the optical fiber and the inside 
reflecting surface of the diaphragm being spaced apart to form a Fabry-Perot 
cavity. 

15. The method of Claim 14, wherein the fiber is laser welded to the 
ferrule along a portion of the fiber that is disposed within the bore. 

16. The method of Claim 14, wherein the fiber is laser welded to the 
ferrule along an entire length of the fiber that is disposed within the bore. 

17. The method of Claim 14, wherein the diaphragm is laser welded to the 

ferrule. 

18. The method of Claim 14, further comprising the step of forming a 
partial vacuum in the pit and wherein the attaching steps are performed such that 
the partial vacuum is maintained. 
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19. The method of Claim 14, wherein the pit is formed by machining the 

ferrule. 

20. The method of Claim 14, wherein the pit is formed by chemically 
etching the ferrule. 

5 21 . The method of Claim 14, wherein the fiber is attached to the ferrule 

using solder glass. 

22. The method of Claim 14, wherein the fiber is attached to the ferrule 
using spin-on-glass. 

23. The method of Claim 14, wherein the fiber is attached to the ferrule 
10 using sol-gel. 

24. The method of Claim 14, wherein the fiber is attached to the ferrule 
using a glass sealant. 

25. The method of Claim 14, wherein the diaphragm is disc-shaped and 
has a circumference approximately equal to the circumferences of the ferrule and 

1 5 spacer. 

26. The method of Claim 14, wherein the ferrule comprises a crystal 
material. 

27. The method of Claim 14, wherein the ferrule comprises a glass. 

28. The method of Claim 14, wherein the ferrule comprises silica. 

20 29. A method for forming a diaphragm sensor comprising the steps of: 

attaching a diaphragm to a ferrule, the ferrule having an end, the ferrule 
having a bore formed therein, the diaphragm having an inside reflecting surface 
facing the end of the ferrule; 
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disposing an optical fiber within the bore, the optical fiber having an end, 
the end being spaced apart from the inside reflecting surface of the diaphragm, the 
end of the optical fiber and the inside reflecting surface of the diaphragm forming a 
Fabry-Perot cavity; and 

welding the fiber to the ferrule along at least a portion of a length of the 
fiber disposed within the bore. 

30. The method of Claim 29, wherein an entire length of the fiber disposed 
withing the bore is welded to the ferrule. 

31. The method of Claim 29, wherein less than an entire length of the fiber 
disposed within the bore is welded to the ferrule. 

32. The method of Claim 31, further comprising the step of ablating a 
portion of the ferrule corresponding to a portion of the fiber welded to the ferrule. 

33. A sensor comprising: 

a ferrule, the ferrule having a bore formed therein, the ferrule having an 

end; 

a diaphragm attached to the ferrule, the diaphragm having an inside 
reflecting surface facing the end of the ferrule; 

a first optical fiber within the bore, the optical fiber having a first end; 

a second optical fiber, the second optical fiber having a first end and a 
second end, the first end of the second optical fiber being attached to the first end 
of the first optical fiber, the second end of the second optical fiber being spaced 
apart from the inside reflecting surface of the diaphragm, the second end of the 
second optical fiber and the inside reflecting surface of the diaphragm forming a 
Fabry-Perot cavity; 
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wherein the first optical fiber has a first coefficient of thermal expansion; 
the second optical fiber has a second coefficient of thermal expansion, and the 
ferrule has a third coefficient of thermal expansion, the second coefficient of 
thermal expansion being selected to compensate for a difference between the first 
and third coefficients of thermal expansion. 

34. The sensor of Claim 33, wherein a pit is formed in the ferrule. 

35. The sensor of Claim 33, wherein a pit is formed in the diaphragm. 

36. The sensor of Claim 33, further comprising a spacer disposed between 
the diaphragm and the ferrule, the spacer having an opening formed therein. 

37. A sensor comprising: 

a ferrule, the ferrule having an end, the ferrule having a bore formed 

therein; 

a diaphragm attached to the ferrule, the diaphragm having an inside 
reflecting surface facing the end of the ferrule, at least a portion of the reflecting 
surface being spaced apart from the end of the ferrule; 

a first optical fiber within the bore, the optical fiber having a first end; 

a second optical fiber, the second optical fiber having a first end and a 
second end, the first end of the second optical fiber being attached to the first end 
of the first optical fiber, the second end of the second optical fiber being spaced 
apart from the inside reflecting surface of the diaphragm to form a recess, the 
second end of the second optical fiber and the inside reflecting surface of the 
diaphragm forming a Fabry-Perot cavity; 

wherein the second optical fiber has a coefficient of thermal expansion that 
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compensates for deflection of the diaphragm caused by expansion of air in the 
recess as the sensor is heated. 

38. The sensor of Claim 37, wherein a pit is formed in the ferrule. 

39. The sensor of Claim 37, wherein a pit is formed in the diaphragm. 

40. The sensor of Claim 37, further comprising a spacer disposed between 
the diaphragm and the ferrule, the spacer having an opening formed therein. 

41. A method for manufacturing a sensor comprising the steps of: 
attaching a diaphragm to a ferrule; 

inserting an optical fiber into the ferrule such that and end of the optical 
fiber is spaced apart from the diaphragm by a first distance different from a desired 
distance; and 

welding the ferrule to the optical fiber with a laser; 

wherein at least one parameter of the laser is controlled such that a distance 
from the end of the optical fiber and to the diaphragm changes from the first 
distance to the desired distance during the welding step. 

42. The method of Claim 41, wherein the at least one parameter is a peak 
power of the laser. 

43. The method of Claim 41, where the at least one parameter is a pulse 
width of the laser. 

44. The method of Claim 41, wherein both a peak power and a pulse width 
of the laser are controlled. 

45. The method of Claim 41, further comprising the steps of inputting light 
to the optical fiber and monitoring interference in reflections of the light from the 
end of the fiber and the diaphragm during the inserting step. 
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46. The method of Claim 41, further comprising the steps of: 

inputting light to the optical fiber during the welding step; 

converting light received from the sensor to an electrical signal, the light 
received from the sensor including interfering reflections from the end of the fiber 
5 and the diaphragm; and 

inputting the electrical signal to a feedback circuit configured to control the 
at least one parameter of the laser. 
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